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Group Art Unit: 1651 
Examiner: Jon P. Weber, PIlD. 



DECLARATION UNDER 37 C1JFJR. 8 1.112 



Simon C BURTON, do hereby declare: 



THAT, I have received a Bachelor of Veterinary Science from Massey 
in 1987, a Postgraduate Diploma of Science in Biochemistry from Massey 
in 1991 and a Ph.D. in Biochemistry from Massey University in 1996. 

THAT, I am an employee of Massey University (hereinafter "Massey"), 



where ] h ive worked since 1988. I am biochemist by training and am currcnily a Research 
Officer in the Institute of Fundamental Sciences at Massey. My current research focuses 
on enq m 5 purification and immobilization r matrix development, analysis and screening. 
From 198 J to 1997, 1 held the position of Research Technician, Junior Research Office, 
and Re iea rcb Officer in the Department of Chemistry /Bioch«nistry ax Massey, During 
this thee, I performed research in the chromatographic purification of proteins, especially 
industr al enzymes and immunoglobulins, and matrix modification chemistry. This 
researci lad special. emphasis on inexpensive, industrial protein recovery and one step 
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purifies tii< in 



in' 
and 



methods. More specifically, I have earned om and directed experimental work 
LvoMjo^jthe separation and purification of proteins using ion exchange chromatography 
forms of chromatography, which requires a working knowledge of bow to 
sdsorb and e|ute proteins from ion exchange columns. 
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prepacw, 



THAT, a copy of my Curriculum Vitae is attached hereto as Appendix A. 

THAT, I am one of the joint inventors of die subject matter disclosed and 
claimed iA the above-refere&ced application, and I have reviewed and am fiumliar with the 
content 5 c f XLS, Patent Application Serial No. 08/468,610 (hereinafter " '610 patent 
applicspojT) including the currently pending claims. 

THAT, the invention in the '610 patent application relates to complexes of 
chromatographic resins with proteins and peptides. In particular, the chromatographic 
resins a re useful for the binding of a target protein or peptide from an aqueous medium that 
has eitl er a bigfr or low iouic strength. Central to the claimed invention is the use of an 
electro* tal ically uncharged resin at the pH where the target protein or peptide is bound to 
the rcsiEnrhich has a pH in the range of from 5 to 9 when the aqueous medium has either a 
high or low ionic strength. In addition, the resin is selected such that it contains an 
electro t# ic charge at the pH where the protein or peptide is desorbed from die resin, 
whereii tlte desorption occurs by a change in the pH from the binding pH. 



THAT, I have reviewed and am familiar with the Office Action dated 
28,2001. I have also reviewed and am femiliar with the Examiner's rejection 
dlaikns alleging that sncb claims are purportedly anticipated by Boardman et al. t 
208-210 (1953) (hereinafter 'Boaidman"). 



rri: 



THAT, I have reviewed and am femiliar with the Examiner's rejection of the 
claims kntging diet such claims are purportedly obvious over Boardman, Sasaki et al. t /. 
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86:1537-154* (1979) (-Sasaki 1979*) and Sasaki et aL, J. Biochtm., 91:1551- 
9^2) (-Sasaki 1982") ill View of Kunin, Ion Exchange 34-39 (John Wifcy St 

• intwsdeoce 1958) ("Kunin*), Topp et al., 7, Gton. foe, Pt. 2:3299-3303 
("jTopp"). Kitchener, Ton Exchange™ Tn Organic and Biochemistry 63-64 (Calmon 
and Krsamaneds., Icterscience Publishers. Inc. 19S7) ("Kitchener") and Guthrie, fca 
E&faai SS rs In Organic and Biochemistry. 558*559 (Cahnon and Kressman eds.> 



In&^E^ee Pablisbe^, &c. 1957) ("GtffcriO. 

THAT, I have reviewed and am femiliar with the Reply of January 28, 2002, 
filed id response to this Office Action which includes the Declaration unto 37 C.F.R. g 
1.132 ly Kaifcaniel T. Becker, one of the joint inventors of the subject matter disclosed and 
claim* I n 1 the present application (hereinafter the "Becker Declaration"). TbeBecker 



Dcclaratk 11 was filed as an attachment to the Reply of January 28, 2002. 



the 

Rohminc 
was att icl ed 



titration 
CO50 



except 
these 



THAT, I have reviewed and am familiar with the product bieramre regarding 
sy&jflfcftic cation exchange resin, Amberlite IRC-50, provided by the mamrfactaer, 
Haas Co. (2000) (hereinafter "Rohm and Haas"), A copy of Rohm and Haas 
to the Becker Declaration that was filed with die Reply of January 28, 2002. 



1C 



dita : 



THAT, subsequent to the Becker Declaration, I generated experimental 
for the carboxylate Amberlite IRC-50 resin and the carboxylate Amberlite 
The Amberlite CG50 resin is es sentially equivalent to the Amberlite IRC-50 
the bead size for the IRC-50 resin is several times greater. I have compared 
titration corves with theoretical titration corves calculated using the 
simple pdnderBon-Hasselbalch equation (pH=pKa - lQg(acidYbase)), A copy of this data is 
attache^ hjereto as Appendix B. 
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THAT, subsequent to the Becker Declaration, I compared the IRC150 
<jurve as disclosed in the literature with theoretical titration curves calculated using 
sinjplf Henderson-Hasselbalch equation (pH= p Ka - log(acid/basc)), A copy of this 
hereto as Appendix C 
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THAT, I have reviewed and am fenriliar with the Boarfman, Sasaki 1979, 
♦ Knnia, Topp , Kitchener and Guthrie references cited in the Office Action <rf 
28,2001. In relation to Boardman, the September 28 r 2001, Office Action at 
the following statement 



At a low pH the cation exchange media is uncharged aad binds the proteins. As 
tiwi pH is raised, the protein is elmed. Figure 100 illustrates the technique with 
cy ©chrome C on Amberlite JRC-50 [a cross-linked poly(methacrylic acid) with 
a capacity of 10 Meq/gJ. At ar^ valueof 5, cytachron^ 
0* > media whose carboxylk groups are said to be wholly uncharged. 



13 , THAT, in my opinion the Examiner's characterization of the carboxylaie 
ite IRO50 resin is inaccurate. The Examiner appears to rely heavily on the pKa 
«rf he carboxylate ion exchangers- in particular, die Examiner appears to quote 
water. However, the carboxylate titration data which I generated, as well as the 
i c irves shown in the cited art, clearly indicate that the pKa is irrelevant except for 
theoretj ca calculations of the percentage of protonated carboxyl groups using the 
Hender jo: i-Hasselbalch equation. This equation states that the ratio of protonated to 
usprotc nated carboxyl groups is 1 atpH equal to thepKa; 10 at pH 1 unit below the pKa; 
and 0.1 at pH 1 unit above the pKa. Thus, about 82% of the titration curve should lie 
between t te values of 1 unit either side of the pKa. However, the titration carves in the 
above-cited references, in particular Knnia, Kitchener, Rohm and Haas, plus the 
carboxj la e titration curve generated from nry own data do not fit this, See, Appendix B, 
Sheet 2 c lart; Appendix C, Chan 1. As can be ten, the titration range is broader, 
probabl y rue to heterogeneity and neighboring group effects in a polyvalent species such as 



03/27/2062 
"13/03/2882 



10:09 
19:25 



an ton 



exchanger. Thus, I believe theoretical pKa 
expert ne nal titration data. 



GENENCOR LEGflL -» 17038362021 
64-S-35^il40 SEPARATION SCI 



NO. 224 5012 
PAGE 12 



Application Serial No. Q8/4*« rtm 
Attorney's Docket N . 010053-1^ 

Page 5 

data should be ignored in favor of 



14. THAT, in my opinion, the experimental titration curves make it evident thai 
titratio i < f protonated carboxyiates starts before pH 5 even at very low ionic strength. The 
highef tn<! salt concentration the earlier titration starts. Since the claims of die '937 patent 
applies ucn obtain ifce laoit^^ 

a requiraoent that the support be uncharged at high (or low) ionic strength. However, at 
high ic nil strength, Boardman's data shows at least 20% earboxyl groups are onprotonated 
atpH!L This is consistent with the experimental titration carve that I generated and with 
those e valents found in the art references. See Appendix B. Thus, it appears that the 
pereeaag s groups titrated atpH 5 is 20%. This clearly contradicts the Examiner's 
aigunK nt at page 2 of the Office Action wherein it is stated that » [a]t a pH value of 5, 
cytochi obk C is tightly bound to the media whose carboxylic groups are said to be wholly 
unchajset." Therefore, it is my opinion that Boardman fails to demonstrate binding to an 
uncterj»e< resin between pH 5 and 9, and Boardman rails to demonstrate binding at high ot 
low ioi ic strength. Furthermore, die statement mat "carboxylic groups are said to be 
wboUy uncharged" appears to approach reality only in a distilled water titration. This is 
clearly no t the case at high or low ionic strength as evident from the data in Boardwan in 
1M chlJriite; the data from the other cited references; the data from the mamifacturers; and 
my own data. For instance, Kunin depicts titration from pH 3.0 in 1M NaCl. Kitchener 
lUcewis : rrports titration frompH 4.0 in 0.1 M NaCl. The cited Sasaki articles also 
i«licat< itlatapHof 4.5 orless Is required to completely pzotonate the earboxyl groups of 
theresjns The product literature as described in Rohm and Haas also reports titration 
betwee i a pH of 2.5 to 4 0 In other words, it is clear mat the carboxylate Amberlite IRC 
50 bea m s fully protonated (rieutralited) only at a pH of between 2.5 and 4.0. This 
dearly coitradicts the assertions made in the Office Action and it fails to meet the 

limitations of the alatmc 
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liL ^T^^opimonthowsBUed in the art would ^cognize that m> basis is 
seeatftbeOfficc Action or in a^of^ 

unchar ^ 1 Amberti* IR^50 .carboxylaia -.in in the of pH 5 to 9 at a high or low 

ionic sireaigth. 



l( ' 1 totto declare thai all statements made hereto of my own knowledge are 
true and all statement made on information ^ beUef are beliwM to be tn»e; «d fartwr 
that the Se statements were made with the knowledge that willful felse statements and the 
Itte so m 4« « punishable by fine or imprisonoem, or both, under Section 1001 of Title 
18 of the United states Code, and that such willfto aiae statements may jeopardize toe 
vaUditj o: ' the application or any patent issuing thereon. 



Signed: 



Simon C. Burton 
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CURRICULUM VITAE Simon Christopher Burton 

c/o IFS, Massey University, Private Bag 1 1222 

Palmerston North, New Zealand 

Work (+64) 63569099 (x3549) 

S.C.Burton@massey.ac.nz 

Academic Qualifications: 

B.V.Sc. (veterinary science), Massey University, 1987. 

Postgraduate Diploma of Science, Biochemistry, Massey University, 1991. 

Ph.D. (Biochemistry), Massey University, 1996. 

Employment History: 

1988-1997 Research Technician, Junior Research Officer and Research Officer: Dept. of 
Chemistry/Biochemistry, Massey University. Responsible for research into chromatographic 
purification of proteins (especially industrial enzymes and immunoglobulins) and matrix 
modification chemistries. Special emphasis on inexpensive, industrial protein recovery and one 
step purification methods. Pilot scale studies (at Genencor International). 

1998-2000 Postdoctoral Research Fellow, Centre for Bioprocess Engineering, Chemical 
Engineering, University of Birmingham. Carried out research into the purification of plasmid 
gene therapy vectors. In particular, development of novel matrices, designed for separation of 
nanoparticulate bioproducts and plasmid analysis methods for process development and 
monitoring. 

2001-2002 Research officer, Institute of Fundamental Sciences, Massey University: Enzyme 
purification and immobilisation. Matrix development, analysis and screening. 

Publications 

[1] Haggarty, N.W., Burton, S.C, Hock, B.D. and Harding, D.RK. (1990), "High Yield, 
Economic Recovery of Low Value Proteins" in Fermentation Technologies: Industrial 
Applications, Pak-Lam Yu (editor) 407-412. 

[2] Burton, S.C, Haggarty N.W. and Harding, D.R.K. (1991) J. Chromatogr., 587, 271-275, 
"Efficient Substitution of Carbonyldiimidazole Activated Cellulose and Sepharose Matrices with 
Aminoacyl Spacer Arms". 

[3] Haggarty, N. W., Campanella, M.E.P., Burton, S.C. and Harding, D.R.K., (1992), 
"Design of Bioaffinity Matrices for the Recovery of Valuable Enzymes from Various Biological 
Sources", in Proceedings of the Twenty-Seventh Meat Industry Research Conference, Hamilton, 
N.Z., 258-262. 
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[5] Burton, S.C., "Preparation of Chemically Modified Bead Cellulose Resins and their 
Application to Protein Purification", PhD Thesis, 1996, Massey University, Palmerston North, 
New Zealand. 

[6] Burton, S.C., Haggarty N.W. and Harding, D.R.K. (1997) Biotechnol. Bioeng., 56, 45-55 
"One step purification of chymosin by mixed mode chromatography". 

[7] Burton, S.C. and Harding, D.R.K. (1997) J. Chromatogr., 775, 29-38, Afunctional 
ethenficanon of a bead cellulose for ligand attachment with allyl bromide and allyl glycidyl 
ether". 

[8] Burton, S.C. and Harding, D.R.K. (1997) J. Chromatogr., 775, 39-50, "High density 
hgand attachment to brominated allyl matrices and application to mixed mode chromatography 
of chymosin". 

[9] Burton, S.C. and Harding, D.R.K. (1997) J. Chromatogr., 796, 273-282, "Preparation of 
chromatographic matrices by free radical addition hgand attachment to allyl groups". 

[10] Burton, S.C. and Harding, D.R.K. (1998) J. Chromatogr. 814, 71-81, "Hydrophobic 
charge induction chromatography: salt independent protein adsorption and facile elution with 
aqueous buffers". 

[11] Hamilton, G.E., Luechau, F., Burton, S.C. and Lyddiatt, A., J. Biotechnol, 79 (2000) 
103-1 15, "Development of a mixed mode adsorption process for the direct product sequestration 
of an extracellular protease from microbial batch cultures". 

[12] Zhang, Z., Burton, S., Williams, S., Thwaites, E. and Lyddiatt, A., Bioseparation 10 (1-3) 
(2001) 113-132, "Design and assembly of solid-phases for the effective recovery of 
nanoparticulate byproducts in fluidised bed contactors". 

[13] ^ Burton, S.C. and Harding, D.R.K., J. Biochem. Biophys. Methods, 49 (1-3) (2001) 275- 
287, "Salt independent adsorption chromatography: new broad spectrum affinity methods for 
protein capture". 

[14] Thwaites, E., Burton, S.C. and Lyddiatt, A., J. Chromatogr. A, 943(1) (2002) 77-90, 
"Impact of the physical and topographical characteristics of adsorbent solid phases upon the 
fluidised bed recovery of plasmid DNA from E. coli lysate". 
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Column A is CG50 data 
Column D is raw data for IRC50 

Column F is IRC50 data normalise 
to a total base addition of 4 ml 
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